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ALTHOUGH there have been several papers concerning age and sex effects on
the growth ofcancer (Tauchi, 1962; Hewitt, 1953), there are many problems to be
solved.
The effect of adrenocortical hormones on the growth of tumour has been
recently studied by many workers (Watson, 1958 ;Moore, Kondo and Oliver,
1960; Kodama, 1962). Kodama (1962) found that the inhibitory effect of
cortisone acetate on the growth of Ehrlich tumour was influenced by tumour line,
sex and strain of host animals.
However, the influence ofage on the effect ofadrenocortical hormone upon the
Ehrlich tumour growth has never been studied.
The present authors have studied the influences of age and sex upon effects of
cortisone treatment especially on the Ehrlich tumour growth and some of the
findings are presented here.
MATERIALS AND METHODS
The animals used in this study were SM and DD inbred mice, obtained from
the Supplying Centre ofLaboratory Animals in this Medical School, and they were
fed with a standard pellet diet and drinking water ad libitum. The ages, numbers
and mean starting weights of the mice are shown in Table I.
TABLE I.-The Ages, Numbers and Mean Starting Weights of the Mice Used
in this Study
Age Number
(days) of mice
700 . Female 17
Male 14
300 . Female 22
Male 19
100 . Female 25
Male 26
70 . Female 37
Male 38
22 . Female 17
Male 17
100 . Female 24
Male 21
Body weight (g.)
Mean±iS.E.
28-4i0.51
37-6+ 1-15
27-540-60
39 3+0 55
24-9+0-41
31.5±0-44
20-3i0-38
25-0+0-53
11. 1+0.60
10-0+0- 31
22 7+0.43
24-8±0-55
The tumour used was hypotetraploid Ehrlich stock, Kaziwara 4N (Kaziwara,
1954) maintained in adult male SM mice through serial intraperitoneal trans-
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plantation. The ascites tumour fluid, containing 3 x 106 cells per inoculum in
Experiment 1 and 4 x 106 cells in Experiments 2 and 3, was inoculated sub-
cutaneously into the right flank of the experimental mice, in all of which a solid
tumour developed in the inoculated site.
The mice ofeach sex andagegroup were dividedrespectivelyintothree groups;
the mice of the first group were sacrificed one week after the inoculation without
any treatment, while those of the second and third groups received injections of
hydrocortisone acetate and normal saline respectively daily from the 7th to 13th
day and were sacrificed on 14th day.
Hydrocortisone acetate (HCA) was obtained from Nippon Merck Banyu Co.
Ltd. in the form of aqueous suspension, and was injected subcutaneously into the
left buttock (1 mg./day/25 g. of body weight of the mice).
After sacrifice ofthe mice, the subcutaneous solid tumours, adrenal glands and
spleens were excised and weighed.
RESULTS
The mean weights oftumours, adrenals and spleens in each group are shown in
Table II and III.
Age and sex difference in the growth ofsubcutaneous tumours
In 70, 100 and 300-day-old SM mice the tumour weight was greater in the male
than in the femle, and this sex difference was statistically significant 2 weeks after
inoculation. In 22-day-old mice, no sex difference in tumour growth was noted.
In 700-day-old mice, the tumour weight on the 7th day was greater in the female
and on the 14th day it was greater in the male.
Sex difference in tumour weight was not significant in 100-day-old DD mice,
while it was significant 2 weeks after inoculation in 100-day-old SM mice.
Tumour growth was maximal in the 22-day-old mice of both sexes both in the
1st and 2nd weeks after inoculation. The least growthwasseenin 70- and 300-day-
old female mice especially in the 2nd week. A moderate growth occurred in 70-
and 300-day-old male mice in the 1st week, but this had decreased in the 2nd
week. In contrast 700-day-old mice of both sexes showed a more rapid tumour
growth in the 2nd week compared with the first week.
Effect of HCA on the tumour growth and on the weights of the adrenal gland and
spleen in mice of various ages
Although HCA inhibited tumour growth in all groups, the effect varied
according to the age and sex of the host animal. As shown in Table II, the least
inhibition was seen in the 70-day-old and 300-day-old female cases. An increasing
inhibitory effect was seen in 22-day-old mice of both sexes, followed by 70-day-old
male mice. Inhibition was maximal in the 700-day-old mice ofboth sexes.
The HCA treatment seemed to be more effective on the tumour which grew
rapidly.
In 100-day-old DD mice, no significant inhibitory effect was noted in either sex,
while a significant effect was observed in the male 100-day-old SM mice.
The weight ofthe adrenal glands in the non-treated mice were somewhat larger
in females than in males, especially in 70- and 100-day-old mice. In the HCA
treated mice the weight loss of the adrenal glands was most marked in the male
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compared with the female in the SM mice above 70 days of age. It was also
marked in 22-day-old SM mice of both sexes. 100-day-old DD mice showed no
significant change in the adrenal weight.
The results of the above experiments seem to show a correlation between the
adrenal atrophy and the growth inhibition of the tumour in the HCA-treated
groups, with few exceptions.
Another constant finding in HCA-treated mice was very marked reduction of
spleen weight.
DISCUSSION
Kodama (1962) reported that growth ofsolid hypotetraploid tumours (Ehrlich
stock and Ehrlich clone E2) was more marked in male mice than in female. In
the present study, in SM mice aged 70, 100 and 300 days, the subcutaneous tumour
growth was greater in males than in females. However, in 100-day-old DD mice
there was no difference oftumour growth between the sexes. Tumourgrowthwas
greater in SM mice aged 22 and 700 days than in mice of intermediate stage
groups, but no sex difference was observed. These results suggest the possibility
of a hormonal influence on the growth of the tumour.
With regard to the effect ofHCA on tumour growth, Kodama (1962) found no
inhibition of the growth of solid Ehrlich tumour in female mice by HCA. He
described a possible interaction between cortisone and sex hormone on tumour
growth. Liebelt and Liebelt (1962) reported that cortisone inhibited the develop-
ment of both the spontaneous and methylcholanthrene-induced disease and that
male mice were more susceptible than female mice to the anti-leukaemic effects
of cortisone.
In our experiment, the inhibitory effect ofHCA on tumour growth was marked
in the male mice of all age groups and in the female mice of the younger and
older ages, but was not significant in the female mice of the middle age groups.
The weight loss of adrenal gland induced by HCA was also marked in all SMmale
mice but in females the only significant effect was in the 22-day-old group. In
DD mice, however, there was no significant inhibitory effect on tumour growth or
adrenal gland weight in either sex.
Our results suggest an interesting correlation between cortisone and sex
hormone on the growth of tumour.
SUMMARY
Using solid Ehrlich ascites (hypotetraploid stock) tumour developed sub-
cutaneously in SM and DD mice, age and sex differences and the inhibitory effect
of hydrocortisone acetate (HCA) on the tumour growth were studied.
In SMmice the 22-and 700-day-oldgroups ofbothsexesshowed greatertumour
growth and more marked inhibition of this growth by HCA compared with the
middle aged SM mice (70, 100 and 300-day-old). In this middle-aged group, the
tumour growth and HCA inhibition were moderate in the male but insignificant in
the female mice.
No significant inhibitory effect by HCA on the tumour growth was seen in 100-
day-old DD mice of either sex.
A parallelism between the weight loss of the adrenal glands and the inhibitory
effect on the tumour growth in the HCA-treated animals was noted.
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